a nuclear Coulomb potential plus a static magnetic field coupling to the electronic spins only). We assume that i the corresponding stationary OPM problem has been solved for that system, i.e., a local effective potential for each spin orientation and a set of N spin orbitals 
, where
[atomic (Hartree) units are used throughout]. In the following no specific approximation is used for the
, but we mention that in an exchange-only theory
The orbitals are solutions of the time-dependent Schrödinger equation
. The local effective potential is given by
has to be determined in such a way that the
, resulting from Eq. (3), render the total action functional
stationary. Therefore, we have to solve the following variational problem: , which, for all reasonable (i.e., real) functionals % E @
, is the complex conjugate of (6). In 
. This problem cannot be treated directly with time-dependent perturbation theory as described in standard textbooks because the unperturbed Hamiltonian is already time dependent. Nevertheless, ý Dirac's method of variation of constants can be applied in a straightforward manner. It follows [22] that the first-order correction to the wave function
è Therefore, the desired functional derivative is
leads to the complex conjugate expression.
½
We can now insert (6) and (10) in the variational equation (5), and the result is the time-dependent OPM ¾ (TDOPM) integral equation for the local exchangecorrelation
c.c. 
be identified with the Green's function of the system, which satisfies the differential equation
. The TDOPM B scheme is now complete: the integral equation (11) £ has to be solved forq¹
in combination with the Schrödinger equation (3) and the differential equation
, both with the appropriate initial conditions.
Ì
It is easy to show that in the time interval
is only determined Ý up to within an additive, purely time-dependent function
(as £ expected in view of the time-dependent Hohenberg-Kohn theorem [2]). Also it can be demonstrated [22] that for time-independent external potentials
the TDOPM reduces to the stationary OPM.
¾
The numerical implementation of the full TDOPM is an extremely ½ demanding task. It is therefore most desirable to obtain a simplified scheme. To this end we shall perform a transformation of Eq. (11) similar to the one proposed by KLI in the stationary case [18, 21] . This will lead ï to an alternative but still exact form of the TDOPM scheme which allows one to construct approximations of 
and
where
. Equation (11) can then be written
and it is easy to show that
. Finally, operating with p ' q on r Eq. (15) and using (17) we find
where is entirely accounted for by the differences
, which are zero if averaged over the ¾ À ¿ th orbital:
The last equality follows [22] by using the divergence theorem and the continuity equation for the 
